Abstract-Graphene Quantum Dots (GQD) is used for detecting lard substance. It is discovered that the fluorescence for a GQD with a size approximately 5nm in size will have a peak at 675nm. Introducing lard substance to the GQD will induce a broad fluorescence spectrum at the range of 415 till 715nm. Higher fluorescence is observed from 760nm till 860nm showing the dynamics fluorescence changes when lard is applied. These fluorescence dynamics when lard is introduced is due to the functional groups of Carbon-Carbon interaction between GQD and lard.
I. INTRODUCTION
Quantum Dots are semiconductor material possesses many unique properties. They are highly fluorescence. The size is about 10000 times narrower than human hair. This Nano-crystal have a capability of producing distinctive colors determined by the size of the particles. Generally, quantum dots can emit any color of light from the same material by changing the dot size [1] . Furthermore dots do not bleach rapidly, they have tunable fluorescence through the visible range and into the near IR, have narrow emission bands, and a large range of excitation wavelengths.
GQDs are a kind of 0 dimensional (0D) material [2] [3] [4] [5] [6] and can be regarded as astonishingly small pieces of graphene that have new, unique phenomena due to quantum confinement and edge effect [4] . GQD offers numerous advantages in interdisciplinary science, namely low toxicity, biocompability, high photostability against photobleaching and blinking [2, 3, 5] , and a stable photoluminescence. These advantages have led to many applications such as photovoltaic cells, diode lasers, light emitting diode, bioimaging, biosensing and as a catalyst in chemical reaction.
GQDs have more defects, oxygen groups and functional groups on the surface, such as graphene oxide [6] . Hence, the fluorescence mechanism of GQD is similar to the current fluorescence result of graphene oxide. Excitons in graphene and graphene oxide have an infinite Bohr diameter. Eventually, graphene fragments of any size will show quantum confinement effects. The size of GQD are in range of 3 to 20 nm [2] [3] [4] [5] . The size variants in GQD determine the color of the fluorescence as shown in Fig.1 . The shape of most GQD are either circular or elliptical, but in some literature references, the shape of GQDs have been reported in the form of triangular, quadrate and hexagonal dots [7] . Lard, one of the pig derivatives, is obtained from the rendering of adipose tissue of pig. In some countries, lard is one of the cheapest edible fats and oils; consequently, lard is deliberately added into the food products to reduce the production cost [8] . From some religious point of view, the presence of lard in any food products is forbidden. For this reason, several analytical methods either physical or chemical based-methods have been developed to identify lard [9] . However, thus method require a full chemical analysis which consume cost and times. Other methods used in identifying oils in [10] using impedance spectroscopy requires a very small molecule sample which is not preferred to be used with lard.
In this paper, the detection of lard using optical fluorescence characterization of GQDs is proposed. The fluorescence measurement, which require only a much less preparation and measurement time, and by adding the lard to GQD suspended in water, the difference between the fluorescence in various quantity of lard is reported.
II. SAMPLE PREPARATIONS AND SETUP
The GQD samples were obtained from Institute of Advance Technology (ITMA), which has been prepared by [10] . GQD (in powder form) is prepared to a solution by adding distilled water. The final concentration are 0.01g of GQD per 10 ml of distilled water (labelled: GQD 1), 15 ml distilled water in the same amount of GQD (GQD 2), and 20 ml of distilled water in the same amount of GQD (GQD 3) and keep maintained at 30 o C. Fluorescence sample of GQD is optically characterized and the measurement apparatus is shown in Fig. 2 . The light source is ultraviolet lamp (365nm, UVP Blak-Ray), shining through a monochromator (200-2000nm, ScienceTech Inc.), and the reading of the spectrum is recorded with a photo-multiplier tubes (PMT, Hamamatsu Photonics) automatically via LabView (National Instruments Inc.). PMT current value is maintained at the same level for all the measurement done.
Figure 2: Experimental set up
Lard fat was obtained from [10] . The lard is then prepared by heating it to a constant 30 o C to melt it and then it is directly added to the GQDs solution inside a quartz cuvette. The GQDs / lard is then briskly shaken to mix both GQD solution and melted lard. Figure 3 shows the spectrum of the three different GQDs. From the figure, it is observed that GQD 3 emits the most fluorescence emission at 675nm and has a peak 745nm compared to the other two. This is due to the high concentration of GQD dispersed in distilled water. Peaks at 645nm and 745nm are observed due to the functional groups of Carbon inside the GQDs [11] . Furthermore, the peaks at 725nm and 735nm are the secondary artifacts from the monochromator's grating when 365nm lights incident into it. This sample is then used to determine the dynamic changes of fluorescence when lard is applied to the GQD solution. GQD 3 samples is mixed with 4.25mg of lard, the second and third sample are mixed with the 8.5mg and 16mg of lard respectively. The fluorescence dynamic is observed as shown in Fig. 4 . give the highest peak (762nm), the 16mg give the most fluorescence for all the fluorescence spectrum concerned. Small broad spectrum were also observed from 415nm until 715nm. This fluorescence emission at broad spectrum for all lard concentration is due to the functional groups CarbonCarbon interaction for both GQDs and lard [12] . Based on figure 4 , it can be seen that at 720 nm till 740nm, there is a drop in fluorescence and this is due to the subtraction of secondary artifact from monochromator's gratings which appeared in the excitation spectrum.
III. RESULTS AND DISCUSSION

IV. CONCLUSION
The dynamic fluorescence changes of GQD in detecting lard are observed and reported in this paper. The GQD is highly sensitive to detect as low as 4.25mg of lard and the fluorescence emitted due to the functional groups of Carbon-Carbon interaction of GQD. In order to fully understand the mechanism of the interactions, a metal binder will be needed for future works as to determine the binding process of lard with GQD.
